This paper aims at exploring the causal relationship between net foreign institutional investment flows to the Indian equity market with its possible covariates based on daily data for the period September 2008 to July 2013. The data has been analyzed in a Vector Autoregressive framework for determining the existence of long run relationships. Augmented Dickey Fuller (ADF) test and Johansen co-integration technique have been adopted for stationary test and co-integration. The explanatory variables chosen are domestic and US equity market returns, historic volatility of both domestic and US equity market returns, expected volatility of both domestic and US equity markets and the rupee dollar exchange rate. The study has been done for different time phases of Indian stock market sentiment to identify whether the explanatory variables chosen differ in their explanation of FII net inflows, controlling for market sentiment.
Introduction
Foreign Institutional Investors (FIIs) are a significant player in the Indian stock market and Figure 1 shows that, on a daily basis, over fifty percent of stock market turnover has been accounted for by FII net inflows. This proportion has at times touched eighty per cent also.
Clearly their purchase and sales will move Indian stock market indices like the NIFTY and Figure 2 indicates that positive/negative net FII inflows to India has led to increase/decrease in NIFTY.
Net FII flows to India reflect either improved fundamentals of the Indian economy or strong prospects of improvement in the fundamentals in the short to medium run. Such flows also indicate relative performance of the Indian economy with respect to the rest of the world. Theoretically, cross country movement in funds, in an equilibrium framework, is determined by the "covered interest arbitrage" condition and the factors affecting net FIIs flows to India would be the nominal rates of return in India vis a vis the rest of the world, the spot and forward exchange rates, and in the presence of distortions, also the rates of inflation.
As FIIs allocate funds across countries as part of portfolio selection, relative riskiness across countries should play an important role in their portfolio choice. Riskiness of financial markets can be defined in terms of relative volatility of returns from financial assets across markets. There are two measures available for 157 measuring volatility. One is historic volatility and the other is implied volatility. While the former is a backward looking measure, the latter is a forward looking measure. Rate of return from a financial asset like equity depends on prevalent market sentiment, i.e. whether the market is in bull phase or bear phase. In a country like India, where FII investments are mostly in the equity market, market sentiment affects FII flows and is also affected by it. Thus, to determine the factors affecting FII flows to India, it is important to include market sentiment in the analysis. That is, any analysis should factor in the significance of the time period of the analysis. 
NET FII INFLOWS

NIFTY Objective of the Study
This paper attempts to explain net FII inflows into India in terms of the variables in the covered interest arbitrage condition. Additionally, factors reflecting relative riskiness of investing in India are also considered. Two separate variables for riskiness are used in the study. One is historic volatility of stock market returns in India and the rest of the world, and the other is implied volatility of stock market indices in India and also the rest of the world. To understand the influence of market sentiment on FII net inflows, the study has been done for different time periods. The plan of the paper is as follows. Section III provides a literature review. The methodology of the paper is laid out in Section IV and the results of estimation along with interpretation is presented in Section V. Section VI concludes the paper. Agarwal (1997) observed that FII inflows depend on stock market returns, inflation rates (both domestic and foreign) and ex-ante risk. He showed that, in terms of magnitude, the impact of stock market returns and the ex-ante risk turned out to be the major determinants of FII inflow. Chakrabarti (2001) conducted pair-wise Granger Causality tests between FII inflows and returns on the BSE National Index. He found that portfolio investment from FIIs was more an effect than a cause of market returns in India. The paper aalyzed these flows and their relationship with other economic variables and arrived at the following major conclusions: (a) While the flows are highly correlated with equity returns in India, they are more likely to be the effect than the cause of these returns; (b) The FIIs do not seem to be at an informational disadvantage in India compared to the local investors and conducted tests to show FII flows are correlated with contemporaneous returns in the Indian markets. This high correlation is not necessarily evidence of FII flows causing 'price pressure'-if anything, the causality is likely to be the other way around.
Literature Review
In a similar vein, Morgan Stanley (2002) noted that FIIs strongly influence short-term market movements during bear markets. However, the correlation between returns and flows reduces during bull markets as other market participants raise their involvement reducing the influence of FIIs. On the other hand, Gordan and Gupta (2002) conducted research to show that there is a strong impact of domestic fundamentals on the portfolio flows into India. They found that FII inflows display seasonality and are significantly higher in the first four months of each calendar year, reflecting funds earmarked for tax saving investments and year-end bonuses. This trend can be attributed to the presentation of a generally reformoriented Union Budget by the Government of India in the month of February every year. Mukherjee et al (2002) suggested that though FII flows to and from India are significantly affected by returns in the domestic equity market, the latter is not significantly influenced by variation in these flows. They also found that apart from the return in the domestic market there are other covariates of such flows. Coondoo et al (2003) examined volatility of the day-to-day movements of foreign institutional investment (FII) in India, along with some other related variables like the stock market returns and the call money rate. They suggest that the over-time movements of the daily values of FII and stock market returns contain a fair amount of volatility. Also, the strength and duration of volatility of stock market returns are more or less similar to those of the FII flows. Another interesting finding is that the strength of volatility of FII flows are positively correlated both with that of stock market returns and call money rate. Agarwal et al (2003) have found in their research that the stock market return has a significant and positive impact on the FII flows. According to them, given the huge volume of investments, foreign investors could play a role of market makers and book their profits, i.e., they can buy financial assets when the prices are declining thereby jacking-up the asset prices and sell when the asset prices are increasing. In this way, there is a possibility of bi-directional relationship between FII and the stock returns. David et al (2004) have shown that macro-economic factors like current account surplus and higher interest rates have been responsible for increase in FII inflows to an emerging country. Rai and Bhanumurthy (2004) have examined the determinants of FII flows in the Indian context in terms of return, risk and inflation. By using monthly data, they have shown that, FII inflow depends on stock market returns, inflation rates and ex-ante risk. Khan et al (2005) used Granger Causality test to check the direction at the firm level and stated that there existed a bi-directional causality between stock returns and FII flows and vice versa in 13 firms and unidirectional causality running from stock returns to FII flows in other 21 firms. Kumar (2006) conducted tests to show when FIIs frequently buy and sell stocks, it leads to volatility of the market. Trivedi et al (2006) showed through their research that given the huge volume of investments, foreign investors can play the role of market makers and book their profits.
Prasanna (2008) has empirically examined the contribution of foreign institutional investment, particularly among companies included in sensitivity index (Sensex) of Bombay Stock Exchange. The relationship between foreign institutional investment and firm specific characteristics in terms of ownership structure, financial performance and stock performance, was also examined. It is observed that foreign investors invested more in companies with a higher volume of shares owned by the general public.
Ray (2008) explored the basic motives behind foreign portfolio capital flows into India. He found that they are primarily driven by capital gains. The paper further observed that stock prices are causing net foreign portfolio inflows and not vice-versa. He found bi-directional causality between the exchange rate and net foreign portfolio inflows. Jayaraj (2009) et al in their paper have shown that the linkages between the FII inflows and the performance of Sensex are robust and significant. The performance of Sensex in terms of market capitalization, movement of Sensex, returns on Sensex and trading turnover are significantly related to the surge in FIIs inflows. According to them net FII flows are a potent force and one can forecast market direction using the direction of the flow of funds from FIIs. Raju (2010) has found that net FII flows are positively correlated to rupee appreciation in dollar and yen and negatively correlated to rupee appreciation in pound and euro. Reddy et al (2011) has shown that FII investments have contributed significantly to Indian financial market volatility in the last few years. Srikanth et al (2012) showed that economic growth is a function of, among other things, capital formation. According to them, portfolio inflows from FIIs inject global liquidity into capital markets and raise the price-to-earnings ratios, thereby reducing the cost of capital. This leads to further issues of equity capital and stimulates investment growth in the host economy apart from bringing in best corporate governance practices. Jain et al (2012) attempted to explain the impact of foreign institutional investment on stock market in the Indian economy. With the help of Karl Pearson's coefficient of correlation test they concluded that the Sensex has increased when there are positive inflows of FIIs and decreased when there were negative FII inflows. Misra (2012) has shown that FIIs have grown both in number and volume of operations since India permitted their entry in the equity market in September 1992. This paper enquires if there is an asymmetry in the behavior of FIIs across the bull and bear phase of the market. As mentioned in the introduction, inclusion of SR, DJR and ER as explanatory variables is driven by the covered interest arbitrage condition where rates of return in Indian stock market, the international market and the exchange rate determine international flow of funds. INDVIX and CBOEVIX have been included to represent future volatility in the Indian and international stock market respectively. RSDSR and RSDDJR represent historic volatility in the two markets. The exercise has been performed for various phases of NIFTY and also a specific phase of INDVIX to examine the role of market sentiment. We feel that explanation of net FII inflows is driven also by market sentiment and doing an aggregative analysis for the period as a whole may not be meaningful. The phases that we consider are The study has been conducted using Augmented Dickey Fuller Test (ADF) and VAR Model.
Methodology
Augmented Dickey Fuller Test (ADF)
Time series data quite often demonstrate signs of non-stationarity, particularly both mean and variance of macroeconomic variables trend upwards over time. Tests of non-stationarity i.e. cointegration tests are carried out as a preliminary step to explore the possibility of a significant long run relationship between the variables concerned, The test for non-stationarity is to know the order of integration where the time series variables are stationary. We have applied Augmented Dickey Fuller test to examine the stationarity of variables.
The Augmented Dickey Fuller (ADF) test statistic estimates the following equation:
(1) where X is the variable of choice; ∆ is the first-difference operator; α i and β i are constant parameters; and ε t is a stationary stochastic process. The number of lags has been chosen by Akaike Information Criterion (AIC).
The Phillips and Peron (PP) test statistic estimates the following equation: (2) The bias in the error term results when the variance of the true population is as follows: (3) And differs from the variance of the residuals in the regression equation:
(4) Consistent estimators of σ 2 and are:
where k is lag truncation parameter. represents that When there is no autocorrelation, the last term in equation (5) (0) is (7) Let "d" be number of times the variable needs to be differenced in order to attain stationarity. Such variable is said to be integrated of order "d" and denoted by I(d). If the variable is stationary at the level data, it is integrated of order zero I(0) and so on.
Cointegration Test
Cointegration is a technique to recognize the existence of long run relations. The long run relationship, from a statistical point of view means the variables move together over time so that short term disturbances from the long term trend will be corrected. A lack of cointegration suggests that such variable have no long run equilibrium relationship and they can wander arbitrarily far away from each other. Note that regression among integrated series is meaningful, if they involve cointegrated variables.
The cointegration test is described as follows:
Let X t be a (n X 1) vector of variables with time period t and they follow I (1) process. The investigation of number of cointegrating vector involves the estimation of unrestricted Vector Auto-regression model.
(16)
Where,  is impact matrix and contains information about long run relationships between variables in the data vector. If the rank of  (say r) is equal to zero, the impact matrix is a null vector. If  has full rank, n, then the vector process x t is stationary. If 0 < r < n, then there exists r cointegrating vectors. Here, the impact matrix is (17) Where, both  and  are (n x r) matrices. The cointegrating vectors  have the property that is
stationary [I (0)] even though X t is non-stationary [I (1)].
The cointegrating rank, r, can be formally tested with two statistics. The test statistic for the null hypothesis that there are at most r cointegrating vectors is the trace test and is computed as 
Here, the null hypothesis of r cointegrating vectors is tested against an alternative hypothesis of r +1 cointegrating vectors. Hence, the null hypothesis r = 0 is tested against r = 1 and r =1 is tested against r = 2 and so on. The Schwarz Bayesian Criterion (SBC) is used to select the number of lags required in the cointegration test.
Data Analysis and Result Discussion
The Augmented Dickey Fuller test has been used for stationarity checking. The testing is done at the 5% significance level with either a constant or with both a constant and a trend. The results reflect that all the variables are stationary at the level, except exchange rate, which is non-stationary at level and found stationary at the first difference [see Appendix: Table 1 ]. Results of Johansen cointegration tests, on the basis of trace statistics and maximum eigen value statistics, indicate that the variables in the system are cointegrated in most of the cases, which is further recognized with respect to presence/ absence of cointegrating vectors.
For phase wise results, let us start with the VAR results including all the explanatory variables [Appendix: Table 2 ]. First, the results indicate that the magnitude, sign and significance of the estimated coefficients vary across phases; hence dealing with the entire data set in one single regression does not seem to be meaningful. Second, lagged values of net FII flows are statistically significant all over the phases. This implies presence of trend element in the daily FII data. Coming to phase wise estimation results, in phase 1, bullish phase, the R 2 is quite high at 0.55. The coefficient of Dow Jones returns with lag 2 is quite close to being statistically significant at the 5% level and the sign is negative. As we are dealing with daily returns data, since instantaneous adjustment may not be possible, it indicates quite correctly that when foreign returns increase, FIIs will tend to exit India. Coefficient of exchange rate with lag 2 is significant and is positive implying correctly that when exchange rate depreciates, net FII inflows increase. The results also indicate that the coefficient historic volatility of Sensex returns with lag 1 is marginally statistically significant. This is correct as increase in domestic historic volatility discourages net FII inflows.
In the bearish phase, phase 2, the coefficients of RSDSR with lag 1 and 2 are both statistically significant, but have opposite signs. Since it is daily data, if we rule out instantaneous adjustment, then the coefficient of RSDSR at lag 2 is negative implies that, in a bearish phase, FIIs tend to exit when domestic volatility rises. Positive sign of the coefficient at lag 1 implies that in the bearish phase, increased volatility may indicate market recovery leading to increased FII inflows.
In the declining INDVIX phase (phase 3), Sensex returns with lag 2, exchange rate with lag 1 and 2 and historic volatility of Dow Jones returns at lag 1 and 2 are all statistically significant. What is interesting to observe is that when historic volatility of Dow Jones returns is increasing with lag 2, net FII flows to India is increasing. This is intuitively clear as a gradually declining INDVIX indicates improving Indian market sentiment. Thus improved market conditions in India coupled with increased historic volatility in US market led to increased FII inflow to India. This result is strengthened by the result that the coefficient of CBOEVIX with lag 1 has become mildly significant with a negative sign implying that when implied volatility in US market increased, FII funds moved to India. This is a strong result as we have controlled for other explanatory variables of net FII flows to India.
In Appendix: Table 3 we ran the regressions for all the three phases with all the other explanatory variables, except implied volatility in both Indian and US markets. We considered the effects of past volatility only. R 2 has fallen to 0.51 and 0.42 levels. In phase 1, exchange rate with lag 2 is statistically significant and of the right sign. In phase 2, Sensex returns is statistically significant and of the right sign. The results for phase 2 again indicate that in a bearish market, increased domestic volatility may be taken as a sign of market recovery and hence the sign of RSDS is positive. In the declining INDVIX period, phase 3,
increased domestic market returns and increased US market volatility has led to increased FII net flow to India.
In the next exercise, we dropped historic volatility and included implied volatility in both Indian and US markets. The results are reported in Appendix: Table 4 . There is as such no change in the value of R 2 . It is interesting to note that, among other factors already discussed, the coefficient of CBOEVIX at lag 2 has become marginally significant in phase 1. This result was also observed in Appendix: Table 2 in phase 1. Thus in our study, some role of implied volatility in foreign markets could be identified for influencing net FII flows to India.
It may be noted that in all the phases the signs of the coefficient of exchange rate with lag 2 is correct and positive. In the bearish phase, the coefficients of INDVIX are statistically significant. They have the opposite signs for the two lags as increased future volatility in Indian stock market indicate increased risk as well as increased opportunity.
Conclusion
In this paper, we have tried to explain day to day movements in net FII flows to India in terms of explanatory variables like the rupee dollar exchange rate, domestic stock market returns, Dow Jones Returns and historic as well as implied volatility of returns from domestic market as well as the US market. Our analysis was on the basis of daily data from September 2008 to July 2013 and also for specific phases to incorporate the effect of market sentiment. We considered three different specifications and three different phases. In our exercise, for some specification or the other, we have been able to get statistical significance of the explanatory variables as well as the right signs of the coefficients.
In the light of significantly large presence of FII investment in India, appropriate policy formulation is required to control large inflows and outflows of such volatile funds over a short time period. Since these funds constitute part of forex reserves of India, a sudden outflow can lead to a significant drop in reserves leaving the exchange rate vulnerable. Our study indicates that the factors suggested by the covered interest rate arbitrage condition along with historic volatility, expected future volatility and also market sentiment affects FII net flows to India. In a globalised world with strong financial market integration, such flows will be there. The focus of the policy makers should be on maintaining strong macroeconomic conditions, relatively higher returns, lower volatility and overall stability of markets through appropriate institutional reforms. 
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